Summary &mdash; Gene diversity within populations of Q rubra was compared between 23 introduced stands and 9 geographic regions within the natural range for 4 enzymes encoded by 4 allozyme / débourrement / coloration des feuilles / différenciation génétique / Q rubra L
INTRODUCTION
Northern red oak (Q rubra L) was introduced in Europe during the 17th century (Bauer, 1953; Timbal et al, 1993 . The important differences of latitudinal distribution and climatic conditions between the natural and introduced range of distribution of Quercus rubra should therefore contribute to genetic differentiation for phenological traits.
Regional genetic variation studies were conducted on allozymes (Schwarzmann and Gerhold, 1991) and range-wide studies on growth and adaptive traits (Kriebel et al, 1976 (Kriebel et al, , 1988 . Fragmentary data exist on intraspecific variation of introduced populations (Krahl-Urban, 1966) (Daubree, 1990 (fig 1a, b) .
At the end of the first growing season (November 1980) , leaf coloration was assessed in the nursery using a scoring system (1 (green)-5(brown). In the spring of 1984, when trees were 4 years old, flushing was recorded in the field experiment with a grading system (1 (dormant bud) -5 (beginning of stem elongation). Only the population level was used in calculations, eg, means were calculated over several progenies when the population was composed of progenies.
RESULTS

Allozyme variation
Twenty-one alleles were identified in the natural range over the 4 loci and 21 in the introduced stands; 20 were common to both continents and 1 specific to each continent (frequency 0.002 in each continent).
Introduced stands showed higher gene diversity than regions in the natural range at the 4 loci studied ( Natural regeneration of northern red oak is extremely difficult in its natural range (Crowe, 1988) (Robin, 1991 (Kriebel et al, 1976, Schlarbaum and Bagley, 1981) . For leaf coloration, similar patterns of variation were observed in both plantations (Deneke, 1974; Schlarbaum and Bagley, 1981) .
Comparison of the rankings of the introduced populations with those from the natural range indicates that the former originated from the central part of the natural distribution (fig 4) 
